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TC8607F 


Floppy Disk Mechanism Controller 


1. GENERAL DESCRIPTION 


TC8607F is a single chip C-MOS LSI for the 
floppy disk drive digital control logic, consisting 
of a 4 bit CPU and required random logic. This 
LSI has input terminal for direct reception of the 
floppy disk drive system interface terminal 
inputs, such controls as step-motor, etc, which are 
the internal mechanisms of floppy drive, and 
read/write circuit control signal inputs, and the 
digital control board in the present floppy disk 
drive can be replaced by this LSI. 

TC8607F has a firmware already mounted to 
the ROM of the built-in CPU and therefore, is 
readily usable for 5.25inch floppy disk drive. 


2. FEATURES 


(4 Low power consumption by the Si-gate 
C-MOS technology 





Zz 
oO 


Fully compatible with TLCS-47 4 bit CPU 


rl 


System interface directly connected input 
terminals (TTL compatible threshold) 


Various specifications on 5.25inch floppy disk 
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3. TC8607F and APPLICATION SYSTEM 
3.1 OUTLINE 


TC8607F is a floppy disk mechanism controller (FDMC) provided with the various option selecting 
functions for 5.25 inch floppy disk drive (FDD). Through selecting the functions, the standard 5.25 inch 
FDD can be fabricated with the functions shown below. 
3.1.1 DISK TYPE SELECT 


cs 500K byte and 1.0M byte drive 
These types are of the FDD construction which can fabricate the 96 TPI and the 48 TPI models by 
means of employing the 1-phase/1-track or 2-phase/1-track as the stepping motor track shifting mode 
through using the same structural parts except the R/W head. 

(:] 1.0M byte/1.6M byte compatible drive 
This is the user programmable drive type with the external input of the drive. 


1.0M byte mode ; Rotation speed 300 rpm 
Data transfer rate 250 Kbps 
Number of tracks 80 


1.6M byte mode : Rotation speed 360 rpm 
Data transfer rate 500 Kbps 
Number of tracks 77 
These modes are changed over during the normal operation. 
3.1.2 OPTION SELECT 
[) MULTI PHASE SHIFTING FUNCTION 


TC8607F has a function that can select 3 kinds mode, 1 phase/1 track, 2 phase/1 track and 4 phase/1 
track for 1 step pulse. This function is effective for the case which products FDD both 48 TPI and 96 
TPI model using the same structural parts except for head parts and which advances precision of 
positioning the heads. 


(] AUTOMATIC CHUCKING FUNCTION 


The FDMC has a function that rotates spindle motor instantaneously when the disk is inserted, so as 
to get correct chucking of diskette holing mechanism. The spindle motor rotation sustains until 
detecting internal READY or till one second passed. 
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1 SPECIAL SEEK FUNCTION 


The special seek is a function that postpones the recalibrate function at power on time, so as to avoid 
rush current through the all drives by doing the recalibrate operation. The function is suitable for 
battery operation type personal computer. If this function is selected the FDMC do nothing when the 
power is on, But the FDMC memorized the status for executing special seek operation when the 
FDMC receives first step pulse. In that case, when the FDMC receives first step pulse after power is 
up, the FDMC examines TRACK 0 status and if it is active (ACTIVE means on track 0), the FOMC 
transfer motor phase toward inner direction even if [DIR] input was outer seek. This operation will 
continue until detecting non-track 0 in each operation. This function is same as the step in sequence in 
the automatic return to zero (refer to Section 5.1.2), And because of the first step pulse applied for disk 
drive is outer direction issued by floppy disk controller, the recalibrate operation completes precisely. 


3.2 SYSTEM OUTLINE 


The position of the FDMC in the FDD (Floppy Disk Drive) is shown in FIG.3.2. The TC8607F receives 
the control signal from the host to control the drive digitally. While the read/write signal of the FDD is 
processed by the R/W IC, the timing of the write enable and the erase enable are properly controlled by 
the TC8607F. As the structural parts of FDD, the stepping motor for head positioning and the spindle 


motor for media rotating are provided. The TC8607F generates the signals necessary for controlling these 
structural parts. 
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FIG.3.2 FDD SYSTEM 
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3.2.1 OUTLINE of SYSTEM OPERATION 


The initializing operation and the normal operation are available as the system operation using the 
TC8607F. By the initializing operation, the function selection input is read to select the various functions 
and the initialization of the structural parts is performed. As the initialization of the structural parts, the 
operation (re-calibration) is available which moves the head to the track 0 to make the track counter is 
the TC8607F matched to the physical position of the head. 

The operation of the stepping motor with the external step pulse, the generation of the ready signal 
with the index pulse detection, the automatic chucking operation with the disk-in detection and the 
processing of the write enable (WE) and erase enable (ERA) generated depending on the write signal from 
the system are available as the normal operations. In these processing, the parameters for various 
timings are available, of which values are determined by the value that is read during the initializing 
operation and the state of the program terminal which is repeatedly by the polling loop during the normal 
operation, 


3.3. BLOCK DIAGRAM 
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TC8607F BLOCK DIAGRAM 
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3.4 EXAMPLE of SYSTEM STRUCTURE 
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4. PIN DESCRIPTION 


PIN NAME 10 | FUNCTION 

ate te eI ER | Connect to DIRECTION terminal of system interface. 
-SISEL Fei Connect to SIDE SELECT terminal of system interface. 
-DC1IR La | Disk Change Reset signal input terminal 


et Connect to DRIVE SELECT n terminals of system interface. 

















RDDPI 
HDO 
WE 


Input for READ DATA output of read/write IC 
RW circuit control signal. Head 0 select signal 





RW circuit control signal. The delayed erase signal for tunnel erase 
head is supplied in negative logic. Open drain output. 


a | RW circuit control signal. Write enable signal for head is supplied in 





negative logic. Open drain output. 
RW circuit control signal. Output for controlling the parameter of 


read/write circuit with relation to track position. This signal will be 
activated when the track position is inner than 44 track (60 track is also 
selectable). 


Test pin of LSI which is normally kept at low level. 
Ceramic oscillating resonator connection pin 


Ceramic oscillating resonator connection pin. 


SWFTR1 





10 TEST 
XIN 


XOUT 


a 
oO 


12 









System reset pin of LSI. Low level signal is needed for the 
initialization of LS| when power is on application. 


This terminal don’t use, normally is kept at low level or open (Non 
connect). 


protected, is input. 
located on 0 track, is input. 


-CLR 





= 


5 -WPSNS 


16 -TZSNS 


17 IXSNS 
-DC2R 


Sensor input. Signal, which becomes low level in state the disk is 
inserted, is input 


Connect to INUSE terminal of system interface 
Connect to HEAD LOAD terminal of system interface. 


Program input for function selection. 3-valued threshould input 
terminal. 


Power supply input of LSI. +5Vis supplied. 
Power supply input of LSI. Connection to GND of FDD circuit. 


20 
2 


-INUSE 
-HLOAD 


= 


N 


2 FWSELO 


23 


24 


[VDD] 
[VSS] 
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PIN NAME 


FUNCTION 


Program input for function selection. 3-valued threshould input 
terminal. 


Program input for function selection and for rotate condition 
selection of spindle motor. 
Input for operation mode selection. Program input for function 
selection of HEAD LOAD, low-density output and track-zero output. 
Input for selection of DISK CHANGE RESET. Open this terminal, and 
select DC1R, low level this terminal, and select DC2R. 










25 FWSEL1 


26 MECNT 





28 DCSEL 


MPSTP Program input for function selection. This terminal can select for 4 
kinds mode, (1 phase, 2phase and 4 phase sending) to 1 step 
Program input for function selection. 
Program input for function selection. 


This terminal don’t use. 


Positive logic output of [-DS] input of system interface. When [-CLR] 
is at high level and [-DS] is at low level at the same time, output 
becomes high level. 
Head load control output. High level output on Head Road Solenoid 
at power on time. 
Signal output for latch -LWDLH input by falling edge of -DS input. 
Head Load Power save control output. 
This output pin will be activated to High level when the system cut off 
+ 12V power supply to Head-Load -Power. 
RW head drive circuit control signal. Output for control a fixed 
number of read-write circuit relation to track position. Track number 
becomes high level more than 60. 
Spindle motor control output. 
When the rotation speed of spindle motor is 300rpm, output becomes 
high level, and when it is 360rpm, output becomes low level. 
R/W head drive circuit control output. 


Output becomes high level in 1MB mode, and output becomes low 
level in 1.6MB mode. 


Disk-in output. 
Positive logic output of -INUSE input. 


Spindle motor control output. Used at high level with spindle motor 
set to on. Controlled by [-MTRON] of system interface input and auto 
chucking function. 


Stepping motor phase control output. 2nd phase. 
Stepping motor phase control output. ist phase. 


31 AUTOCK 


a 








DSOUT 


~~ 







HLEN 
-LWDLHO 


34 














HLPS 







-SWFTR2 















-HISP 






RWFTR1 


w 
Ms 


DSKIN 
IVOUT 















MTREN 


41 PHASE2 
PHASE1 
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PIN NAME 10 FUNCTION 
This output pin will be activated to High level when the system cut 
43 SMPS : 
ae offthe + 12V power supply to stepping motor. 
Power supply control output for stepping motor. 
PWRON Output becomes low level for power-down on the condition of 
stand-by. Power control of stepping motor and RW circuit. 


| 45 | vss) of a Power supply pin of LSI. Connected to GND of FDD circuit. 
| pskcHe | 0 | _Connectto-DISK CHANGE terminal ofsystem interface. | 

47_| _tRKOO | 0 | _Connectto-TRACKOterminal of systeminterface. | 
| inpex | 0 | _Connectto-INDEXterminal of system interface. 
49 | _ReaDy [0 | Connectto-READY terminal ofsysteminterface. 


























Connect to -WRITE PROTECTED terminal of system interface 


AND output of READ DATA from read/write IC and DRIVE SELECT of 
RDDPO , 
system interface. 













Hold ready output terminal. Though the preparing condition for 
hold ready is the same as that for READY, once the ready state is 
obtained, the active state is maintained until the power supply is 
turned off or the disk is pulled out. 


Power supply pin of LSI. +5Vis supplied. 


System ground pin of LSI. 


it 
[VSS] ra | 

Output mode of each output terminal of [WP], [TRKOO], [INDEX], 
[DSKCHG], [READY], [HLDRDY] or [RDDPO] is controlled. When this 
terminal is at low level, each output terminal is turned into the mode 
55 -HACTV in which each terminal is connected to the system interface terminal 
via the open collector inverting buffer. When this terminal is at high 
level, each output terminal is turned into the mode in which each 
output terminal is directly connected to system interface terminal. 
| -HM/HD | [ | _ inputterminal for selection of head load condition. 
| -LWOLH | 1 [| inputofoutputsignalfor-LWDLHO latch, 
| _-we [1 | ConnecttoWRITEGATE terminal of system interface. | 


-LWDEN Connect to low density terminal of system interface. 


-MTRON Input terminals for spindle motor control. 
Connect to Motor on terminal of system interface on low active signal. 





HLDRDY 











37 
58 
59 


__-WG 
~STEP Connect to STEP terminal of system interface. 
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5. FUNCTIONAL SPECIFICATION 
5.1 FUNCTION SELECTION 
5.1.1 DRIVE MODE SELECTION 


The TC8607F is provided with nine kind of function selection terminals (FWSELO, FWSELI, 
-LWDEN, DCSEL, MPSTP, SPSEEK, AUTOCK, MECNT, MODE). Among them, four inputs of 
-LWDEN, FWSELO, FWSEL1, DCSEL are repeatedly evaluated during the normal operation, however, 
the other five inputs are evaluated only when LSI’s power is on (after -CLR is released from low level to 
high level). 

The function selection performs the control over the index interval (ready preparing requirement) 
effective for each drive model, the change for rotation mode of motor and the fixed number selection for 
R/W head drive circuit as shown in TABLE 5.1.1a by the three terminals of -LWDEN, FWSELO, and 
FWSELI. Also at of high density/low density compatible drive mode, the erase delay timing is set to 

TABLE 5.1.1a FUNCTION SELECTION MAP 1 


make read/write possible in both modes. TABLE 5.1.1b shows the erase delay timings determined by the 
function selection terminals (-LWDEN, FWSELO, and FWSEL1) 
= 
*1 MODE |OF TRACKS Fiegiioncy*? MODE |OUTPUT] INTERVAL 
poe | ef tf sma [osmal ao | 300rpm | 300rpm | | 160-240me_| 
fs [es Pe ee a = | eo zeoe | 
| 4 | t | osme | rows] so | so0rpm | soorpm | | 160-240ms | 
PR 60-2405 | 
pow of uf | t6ame | ome{ 80 | s00/s60rpm | s00r—pm | H | 160-240ms_| 
pow fe Tk Teme [tems 77 | s0ors6orpm | 36orpm | t | 126-240ms | 
pow of ow ft | seme | toma| 80 | s6orpm | 360rpm_| t _| 126-200ms | 
PH of we Tw YT teams Teme [ 77] acorpm | s60rpm | | 126-240ms_| 


TABLE 5.1.1b FUNCTION SELECTION MAP 2 




















FDD MODEL | MODEL ERASE TIMING (us) Pee 
-LWDEN 2 ape RWETRI TRACK 
ON DELAY | OFF DELAY POSITION 


| . | osme | osme | 296312 | 916932 [| on | 2 | 
es ee ee ee 
| «| oswe | 


oe 


L 
H az | oe | aw 
L |_1.0mB | az | | ae 
Pow fT 96312 Poregae [a 
[| | seme | rome | rosie | soeei2 [on | aa | 
| | senme | tone | isz-r6s | asesoo [ou | a_i 
| | senme | some | roots | soos | ow | aa | 
Hof 4 | ene [ems | ss2t6s | asesoo [| a 


1: 1.6/1MB means a type of FDD which can be modified 1.6M byte or 1M byte in using same 
mechanism 


*2.: Rotation speed prepared for the drive is indicated. 
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5.1.2. FUNCTIONAL SELECTION by SPSEEK and AUTOCK 


Special seek function can be always selected by High or Open on [MODE] input. In case of "Low” on 
[MODE] input, special seek function can be selected by making [SPSEEK] input high level and 
Automatic-Return-to-Zero Function can be selected by making [SPSEEK] input low level. Also, by 
making [AUTOCK] input high level, Automatic Chucking Function can be selected. 


SPECIAL SEEK FUNCTION 
The special seek is a function that postpones the recalibrate function at power on time, so as to avoid 
rush current through the all drives by doing the recalibrate operation. This function is suitable for 
battery operation type personal computer. 


CO AUTOMATIC RETURN-to-ZERO FUNCTION 
The automatic Return-to-Zero function is a kind of initializing operation which performs re- 
calibration of track position. This sequence is divided two parts that is, power-on-step-in and Return- 
to-Zero seek. 


POWER-ON-STEP-IN OPERATION 
In this operation, for the first time, the track-zero sensor input is evaluated and if the evaluation 
result is active (ACTIVE means that [-TZSNS] input is low level), then FDMC executes inner seek 
step by step until track-zero sensor is non active, 12 steps (24 phases) are passed over at maximum 
with the seek rate of 3ms per track. After the track-zero sensor is non active, even if before first time 
of stepping operation, FDMC goes to next procedure, (the Return-to-Zero operation) starts after 
settling time of 15ms for head assembly. 


Return-to-Zero OPERATION 

In this operation, FDMC executes outer seek operation until the stepping motor phase becomes 00 
([PHASE1], [PHASEQ], are both at high level) with the track-zero-sensor being active. The seeking is 
performed 100 tracks (200phases) at maximum. After 100 tracks seek is done, the operation ends 
even if the head does not reach the track-zero position. 

The power on step in sequence is for the safe operation in such a drive that has elastic carriage 
stopper at the track zero position, so as to keep precision avoiding mechanical collision. But using 
such mechanism causes wrong track recalibration, in case that head is located outer track 0, even if 
start at negative track position by the residue of former status of disk drive. 


(1 AUTOMATIC CHUCKING FUNCTION 
The FDMC has a function that rotates spindle motor instantaneously when disk is inserted, so as to 


get correct chucking of diskette holing mechanism. The spindle motor rotation sustains until 
detecting internal READY or till one second passed. 
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5.1.3 MULTI-PHASE SENDING FUNCTION 


By matching [MPSTP], [FWSELO] and [FWSEL1], 2 phase/itack, 4 phase/ltrack mode are selected as 
shown TABLE 6.1.3. After the output of the first phase, the second phase in 2 phase/1 track mode and 
the second, the third, the forth phase in 4 phase/1 track mode are outputted for 1 step of system interface 
at the phase rate as defined in TABLE 5.1.3, This function is effective in case of producing both 48TPI 
and 96TPI model FDD using the same structural parts except for the head, or developing accuracy of 
positioning the head. 


TABLE 5.1.3 PHASE RATE, STEP RATE SELECTION FUNCTION 












Phase rate 
Fob | ct | ipasentrack [S™~=~dSC“«*‘i SCS 
| ob [| WH | tpHasentrack [OO SC*S. ms 
| Hf tb | tpHasentrack [CdS Oms CS 
PH fH | tpHasentrack [CSS 8Oms = 
| ob | tb 2pHaseitrack | 3.0ms «| SSC Oms CS 
| ot | H | 2pHasetrack | 2.0+1.0ms | 3.0ms =| 
| Hf | apHasetrack [ 20+10ms | 8.Oms _—_— 
J oH HL 2pHasentrack | 2.0+10ms | —«38.0ms __—is 
| ob | tf apHasetRack [7 2.0ms+1.0ms+2.0ms+1.0ms | 6.0ms | 
| ot |W | apHaserttrack | 2.0ms+1.0ms+2.0ms+1.0ms | 3.0ms__| 
J oH | it | aphasestRack | 2.0ms+1.0ms+2.0ms+1.0ms | 3.0ms__| 
| H | H_ | 4PHASE/NTRACK | -Oms + 1.0ms + 2.0ms + 1.0ms | -3.0ms | 





*1.:  Automatic-Return-to-Zero 


5.1.4 SPINDLE MOTOR ROTATING CONDITION SELECTION FUNCTION 
By [MECNT] input, spindle motor rotating condition are selected as shown TABLE 5.1.4 
TABLE 5.1.4 SPINDLE MOTOR ROTATING CONDITION SELECTION FUNCTION 


SPINDLE MOTOR ROTATION CONDITION 
Only MTRON, without off-delay 
| Open | MTRON*DI, without off-delay 
MTRON*DI, with off-delay 


Off-delay time is set in 2.5ms 
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5.1.5 DISK CHANGE RESET INPUT SELECTION FUNCTION 


Either [-DC1R] or [-DC2R] can be selected as the disk change reset input by [DCSEL] input. The 
internal equivalence circuit of [-DC1R] and [-DC2R] is shown TABLE 5.1.5 


[DSKCHG] output is the logical AND of the internal FF output which is selected by [DCSEL] input of 
two internal FF as shown FIG. 5.1.5 and the positive logic signal of [-DS] input. 


TABLE 5.1.5 DISK CHANGE RESET INPUT SELECTION FUNCTION 


DCSEL |DCRINPUT FUNCTION 
High -DCIR Test mode is selected. Aging mode or track zero regulation 
mode can select by mode input. 
[-DC1R] has logical add with outer input [-DS], and its signal 
-DCiR : ‘ 
rise resets internal FF. 
DOOR :: When [-DC2R] falls on the disk-in condition, it resets internal 







INTERNAL PORT 


INTERNAL PORT 





FIG. 5.1.5 DISK CHANGE MONITORING CIRCUIT 
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TRACK-ZERO REGULATION, AGING MODE SELECTION FUNCTION 


Hither Track-zero Regulation or Aging mode can be selected by [DCSEL] and [MODE] input. When 
[DCSEL] is at High level in power on time, then Track zero Regulation Mode or Aging Mode can be 
selected as shown TABLE 5.1.6 by [MODE] input. TC8607F has logical stopper in the seek operation 
and doesn’t seek outer 0 track and inner than 88 track. When Track zero Regulation Mode is selected, 
logic stopper comes off, then it is possible to seek to minus track. Step mode and phase rate are selected 
by [MPSTP], [FWSELO] and [FWSEL1] shown in TABLE 5.1.3. When Aging Mode is selected, it seeks 
between the most inner track in the selected drive mode and 0 track repeatedly. Step mode and phase 
rate are selected by [MPSTP], [FWSELO] and [FWSEL1]. 


TABLE 5.1.6 TRACK-ZERO REGULATION, AGING MODE SELECTION FUNCTION 
OPERATION MODE 












Aging mode 


Track zero regulation mode 
ae Normal operation mode 


* : Don't care 















DRIVE MODE SELECTION FUNCTION 


Hither the drive which has the head load function or the drive which has the low density output and 
use [SWFTR2] as the switch filter can be selected by [MODE] input as shown in TABLE 5.1.7, At the 
same time, Track Zero output condition is selected by [MODE] input as shown in below. 


TABLE 5.1.7_ DRIVE MODE SELECTION FUNCTION 


TRACK ZERO OUTPUT CONDITION 
34 PIN 36 PIN 
2 PHASE, 4 PHASE 
1 PHASE/1 TRACK TRACK 
HLPS | -HM/HD _| 
SWFTR2 
HLPS 





-HM/HD Condition 1 Condition 1 
-LWDLH Condition 1 Condition 2 
-HM/HD Condition 1 Condition 2 


Condition 1: [-TZSNS] = Low and [PHASE1] = [PHASE2] = High 
Condition 2 : [-TZSNS] = Low and [PHASE2] = High 
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6. ELECTRICAL CHARACTERISTICS 
6.1 ABSOLUTE MAXIMUM RATINGS 
Vss = OV (GND) 


[Von ___| SupplyVoltage | OS ~ HSC 
Ca a ae ee ee 


Output Current each 
+ * 
Output Current each 
+ * 
lout2 Teninifal 8 (Output Group 2) 


Power Dissipation ee cs 


(note) If LSI is used above the maximum ratings, permanent destruction of LSI can result. In 
addition, it is desirable to use LS] for normal operation under the recommended 
conditions. If these conditions are exceeded, reliability of LS] may be adversely affected. 












*Output Group 1 : HDO,-ERA,-WE,SWFTR1,XOUT, DSOUT, HLEN , HLPS, -HISP, RWFTR1, 
DSKIN, IUOUT, MTREN, PHASE2, PHASE1, SMPS, PWRON 
*Output Group2 : DSKCHG,TRKOO,INDEX,READY,WP,RDDPO, HLDRDY 


6.1.1 RECOMMENDED OPERATING CONDITIONS 
Vop = 5.0V , Vss = OV (GND) 


[sesor [_rananerer | conomnon [wm [wax [unr] 
a 
Nog —[Spiyveuge [asa 
He | eek frequency |__| 38 | a1 | ww 
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6.2 DC CHARACTERISTICS 
Vpp =5.0V , Vss = OV (GND) , Topr = -30~70°C 


SYMBOL PARAMETER CONDITION | MIN. | UNIT 
Hysteresis Width (1) Input Group 1 ie OO a 
Hysteresis Width (2) Input Group 2 | o6| | 





















pA 
A 


BR 


Input High Level 7 
I Input Low Level Vit =0.0V 
eh Current (1) Input Group A with Pull-up device 
\ Input Low Level Vit =0.0V 
i Current (2) Input Group B with Pull-up device 


Input High Level 

Vint Voltage (1) Input Group 1 
Input Low Level 

Viut Voltage (1) Input Group 1 


Input Low Level = 
Current (3) Vit=0.0V RDDPI, TEST Input 
. 
Input High Level 
Voltage (2) Input Group 2 D 


V 


Vpp 


0 


vaca 
‘aime 


of 
T_ 
1 
Input Low Level 
Voltage (2) eee les 
i 


Input Group 4 
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i FLOPPY DISK MECHANISM CONTROLLER 


Vop = 5.0V , Vss = OV (GND) , Topr = -30~70°C 


ieee caw onnwcoos | || ae] me 
ser [soar omaeoes | eo] | [me 
oe [Se [caw aorwenes | |_| aa] me 
[er [vase onmonet —_| 
ins [acne wee | 





Operating a 
oo | Consumption Current cabal: 


sof 

act 
| Output Off Leak Vo=0~5V Output Group 2 2.0 A 
OFLI Current (1) and, -WE,-ERA output ; B 

Lt af | 


*Input Group 1 


*Input Group 2 
*Input Group 3 
*lnput Group 4 


-DIR, -SISEL, -DC1R , -DS , RDDPI , -INUSE, -HLOAD, -HM/HD, -WG, -LWDEN, 


-MTRON, -STEP 


-CLR , -WPSNS , IXSNS, -DC2R, -DISNS 
-TZSNS 


: TEST, XIN, FWSELO , FWSEL1, MECNT, MODE, DCSEL, MPSTP, SPSEEK, AUTOCK, 


-HACTV 


*Input with Pull-up device (RIN = 500KQ) 


Input Group A 


> -WPSNS , IXSNS , -DISNS , -DC2R 


*Input with Pull-up device (RIN = 100KQ) 


Input Group B 
*Output Group 1 


*Output Group 2 
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: Allinput terminals except -WPSNS , IXSNS , -DISNS , -DC2R, RDDPI, TEST, XIN, and 


-TZSNS 

HDO, SWFTR1, XOUT, DSOUT, HLEN, HLPS, -HISP, RWFTR1, DSKIN, IUOUT, MTREN, 
PHASE1, PHASE2, PWRON, SMPS 

DSKCHG , TRKOO , INDEX, READY , WP, RDDPO , HLDRDY 
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TOSHIBA (UC/UP) 


6.3. AC CHARACTERISTICS 
6.3.1. PULSE WIDTH 


SYMBOL PARAMETER 
Step Pulse Width 


6.3.2 TRANSMISSION DELAY CHARACTERISTICS 









Pane [ae Joon [ or 
| soo | | ns | 









— DSOUT 
DSKCHG RISE 
TRKOO RISE 
INDEX RISE 1 
READY RISE 
we RISE 
RDDPO RISE 

HLDRDY 














-DS RISE 






FALL 
DSKCHG FALL 
TRKOO FALL 
INDEX FALL *4 
READY FALL 
wpe FALL 
RDDPO FALL 
HLDRDY FALL 


-DSFALL > ENABLE SYSTEMINTERFACE OUTPUT _*2 


-DS RISE — DISABLE SYSTEMINTERFACE OUTPUT *2 | 200. | 
-SISELRISE/-WE and-ERARISE > HDO __ RISE 200 


“SISELFALL/-WE and-ERARISE -»HDO FALL | 200 | 
RDDPI RISE — RDDPO_ RISE/FALL *3 


RDDPI FALL — RDDPO FALL/RISE *3 | 200 | 
‘ IXSNS RISE — INDEX — RISE/FALL sage ZHe 
ae WPSNS RISE —> WP RISE/FALL *3 

; IXSNS FALL — INDEX FALURISE 5000) fe 
ane WPSNS FALL —> WP FALURISE *3 

SET UP TIME STEP | > DIR | - | 200 | ns | 

tou HOLD TIME “STEP | —> DIR | - | 200 [ ns | 























*1 2 -HACTV=LOW 
*2 : -HACTV = HIGH 
*3 : -DS = Low, -HACTV = High 
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6.3.3. TESTING WAVEFORM 


(VDD = +5V) 

LSTTL Compatible Input Terminals 

Input terminal Group 1: -DIR, -SISEL, -DC1R , -DS , RDDPI, -INUSE, -HLOAD, -HM/HD, -WG, -LWDEN, 
-MTRON , -STEP 


BG ce eeee sane pnetpnenren-naraennsearr sedan nanan ae 
2.2V v es 
; A 2.0V (VIH) y 
L\ {\ 
aie AY 0.6V (VIL) A 
0.0 -------2---n anne nnn enn nen nnn nents 


Sensor Input Terminals 
Input terminal group 2: -CLR, -WPSNS, -TZSNS, IXSNS, -DC2R, -DISNS 


BOY orn na nnn nnn nnn nnn nnn enmanenmnnnnmnnannnmnnamans 
3. V oY iy 
: A 2.8V (VIH) y 
A— 1.0V (VIL A 
0.8V ae ( ) te 
Q.0V -----nn- nn nnn nanan nn nen nnn nent nn enc en ec en cence 


The Other Input Terminals 
Inputterminal group 3: TEST, XIN, FWSELO, FWSEL1, MECNT, MODE, DCSEL, MPSTP, SPSEEK, 
AUTOCK, -HACTV 


5.0V ns ae 
i — 4.6V (VIH) vy; 
A — 0.4V (VIL 7 
0.0V o wi me 
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6.3.4 TIMING WAVEFORM 


-STEP 


~<—— twsp ——» 


-WG 


<————>| TtWEH 
TWEL 


-WE 


-DS 


DSOUT tirH , | 
DSKCHG <— tiFL —> 

TRKOO 

INDEX 

READY 

we 

RDDPO 

HLDRDY 


-DS 


“ioe” 
DSOUT <— tiEN > IDE 
DSKCHG 
TRKOO 
INDEX 
READY 
Wwe 
RDDPO 
HLDRDY 
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-WE&-ERA / j : \ 


-SISEL 


j<— tHDH —> 


HDO j~<— tHDL 

-WE&-ERA 

-SISEL 

HDO STABLE 
g—__*HDH 
j~q—__tHDL | 

RDDPI 

RDDPO 


j<-— tROH —>| j«— tRDL —> 


TC8607F-20 








“TOSHIBA (UC/UP) — BYE D MM™ 9097249 GO26939 &0b M@TOS3 
FLOPPY DISK MECHANISM CONTROLLER il 


-WPSNS 
IXSNS 


we 
INDEX 


«<— tsNL —>| <— tsnq > 


-DIR 


-STEP 


<—— tps ——>|tpH|~<— 


6.3.5 TESTING TERMINAL LOAD 


CMOS OUTPUT TERMINAL 


IC Terminal Tester 
30PF 
VDD 


3.3KQ 


OPEN DRAIN OUTPUT 


IC Terminal Tester 
30PF 


fox 
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7. PACKAGE DIMENSION 
QFP60-P-1414A Unit : mm 
17.6£0.3 


14.0£0.2 












BAIN? = Crr—330 

CTT) LTT} 
CL (TT) 
CTT crt 
C—r Cor} 
11) cr) 
CTT rIL——]  14.040.2 
a 
(rT 
— 17.6£0.3 
[TT 
Ce 
CTT) 
ry 

60 (1) 


1.4TYP 


0.15+0.1 


note) Package width and length do 
not include molding and tieber 
protrusions. 


0.15 +0.1 
- 0.05 
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